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DETAILED ACTION 
Election/Restrictions 

1. Claim 9 is noted to contain nominal method steps and claim 10 is noted to contain 
nominal apparatus limitations. At this time restriction has not been required between the product 
claims 1-8, and 1 1-17, the method claim 9 and the apparatus claim 10, because the method and 
apparatus claims do not recite any significant method steps/apparatus limitations and therefore 
considered as part of the product claims. If the method/apparatus claims are amended to contain 
significant method steps/apparatus limitations they will be subject to restriction based on original 
presentation. 

Priority 

2. Acknowledgment is made of applicant's claim for foreign priority under 35 
U.S.C. 1 19(a)-(d). The certified copy has been filed in parent Application No. 
09/809475, filed on 3/1 5/01 . Claim Rejections - 35 USC §103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-3, 5-6, and 9 rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hirokane et al. (US61 17544). 

5. Claim 1 requires a magneto-optical recording medium including a recording 
layer, an intermediate layer, and a reproduction layer in which data is transferred from 
the recording layer to an aperture between two mask regions generated along the 
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scanning direction of the reproduction layer by a temperature distribution through beam 
spot scanning, thereby reading the data out. wherein a mask layer having a direction of 
easy magnetization an in-plane direction at room temperature is formed on the 
reproduction layer, the mask layer having a magnetic property for controlling the 
expansion in a lateral direction of the aperture between the two mask regions generated 
in front and behind along the scanning direction under the temperature distribution given 
by the beam spot. 

6. It is important to note that while it is the examiners duty to interpret the claims in 
light of the specification, limitations from the specification are not read into the claims. 
Further, the examiner notes that it is his duty to give the claims their "broadest 
reasonable interpretation." Thus, for the purpose of this examination, the examiner 
notes that claim 1 as written, other then reciting that the mask layer is required to be 
"formed on" the reproduction layer, does not require a particular ordering of the 
recording, reproducing, intermediate, and mask layers. Therefore, given that the 
applicant has not specified the ordering of the layers, the examiner interprets "formed 
on" in claim 1 to allow the mask layer to be formed above or below the reproducing 
layer Further, the examiner notes that "formed on" open language and does not require 
a layer to be "formed in contact with" or "formed directly adjacent to" another layer. 

7. Bearing the above interpretation in mind, Hirokane et al. (Hirokane) teaches a 
magneto-optical recording medium comprising a substrate 13, a dielectric layer 14 
formed on the substrate, a reproduction layer 1 formed on the dielectric layer, a 
reproduction assist layer 10 formed on the reproduction layer, a in plane magnetic layer 
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9, on the reproduction assist layer, a non-magnetic intermediate layer 2 formed on the 
in plane magnetic layer, a recording layer 3 on the non-magnetic intermediate layer, a 
flux adjusting layer 4 on the recording layer, and a protective layer 15 on the flux 
adjusting layer (Columns 37-40, embodiment 6, and figure 28). Both the reproduction 
layer 1 and the reproduction assist layer 10 exhibit in-plane magnetization at room 
temperature which switches to perpendicular magnetization as the temperature is 
elevated (column 32, lines 21-40). Although not explicitly stated, It is clear from figures 
27 and column 31-32 lines 67-27 that both the reproducing layer 1 and the reproducing 
assist layer 10 mask the magnetization of the recording layer 3 when the reproduction 
and reproducing assist layers exhibit in plane magnetization, as in plane magnetization 
of these layers is not magnetostatically coupled to the perpendicular oriented recording 
layer. Thus, as the reproduction and reproduction assist layers are oriented in-plane in 
regions before and after the beam spot, these layers form a double mask (masks 
formed before and after the beam spot). The formation of these double masks is 
discussed at column 32-33, line 67-line 15 of Hirokane. It is further noted that Hirokane 
teaches that the area of the recording layer that is reproduced is greatly narrowed 
through the use of the reproducing assist layer that has a curie temperature greater 
then that of the reproduction layer 1 (column 33, lines 18-27). It is the examiners 
position that either the reproduction layer 1 or the reproduction assist layer 10 of 
Hirokane is equivalent to the applicants claimed "mask" layer, as it is known in the art 
that reproduction layers can serve as masking layers. This is evidenced by applicant's 
discussion at page 6, lines 6-16 of the instant specification, wherein the applicants 
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discuss a prior art magneto-optic medium and state "the reproduction layer serves as a 
mask." Further, both the reproduction and reproduction assist layers are "reproduction 
layers." Thus, it is the examiner position that the reproduction layer 1 of Hirokane is 
equivalent to applicants claimed "reproduction layer" and the reproduction assist layer 2 
of Hirokane is equivalent to applicants claimed "mask layer." The reproduction assist 
layer narrows the. area of the recording layer that is reproduced, and thus is considered 
by the examiner to meet the functional characteristics of the mask layer required by 
claim 1 , namely to control the expansion in a lateral direction of the aperture between 
the front and rear masks generated in the reproducing layer. Further, the in plane 
magnetic layer and the recording layer of Hirokane are equivalent to the applicants 
claimed intermediate and recording layers respectfully. Thus, the limitations of claim 1 
are met. 

8. Further should the applicant in a future amendment require a specific ordering of 
the layers, such that the mask layer, reproducing layer, intermediate layer, and 
recording layer are formed in the order recited, it is the examiners position that the 
reproduction assist layer of Hirokane is equivalent to applicants claimed reproducing 
layer, and the reproducing layer of Hirokane is equivalent to applicants claimed mask 
layer. The reproducing layer of Hirokane clearly forms a double mask and thus limits in 
a lateral direction the area of the recording layer that is to be reproduced. The 
. reproduce assist layer is a "reproduction layer" and also forms a double mask 
controlling the area of the recording layer that is reproduced. Thus, even if the applicant 
were to make the aforementioned amendment, absent a persuasive showing or 
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argument that one of ordinary skill in the art would not recognize the reproduction and 
reproduction assist layers of Hirokane to be equivalent for the purpose of serving as 
"reproduction layers," such an amendment would not render the claim patentable. 

9. Claim 2 requires the mask layer to show a direction of easy magnetization 
extending in a direction perpendicular to the layer in a region of predetermined 
reproduction temperature given by the beam spot irradiation, and shows a direction of 
easy magnetization extending in an in-plane direction at a temperature region that is 
lower or higher then that of the reproduction temperature region. These limitations are 
met as set forth above for claim 1 , and are clearly shown by figures 24 and 27 of 
Hirokane. 

10. Claim 3 requires the formation of a mask region in accordance with a 
temperature distribution given by an optical beam irradiated during reproduction, and a 
mask layer for controlling the expansion of the reproduction aperture defined by the 
mask layer is formed on the reproduction layer, wherein the recording medium is 
operated in magnetic super resolution (MSR) mode. The bulk of these limitations are 
met as set forth above for claims 1 and 2. Regarding applicants requirement that the 
medium be operated in MSR mode, Hirokane specifically teaches that the magneto- 
optical media of his invention are magnetic super resolution type media. 

1 1 . Claim 5, requires the mask layer of the magnetic recording medium of claim 3 or 
4 to have a curie temperature higher then that of the reproducing, recording, or 
intermediate layers, and requires the mask layer to show almost perpendicular 
hysteresis at a reproduction temperature and oblique hysteresis temperatures regions 
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lower and higher then the reproduction temperature region. In a specific embodiment, 
Hirokane teaches a magneto-optical recording medium comprising a substrate, an AIN 
protective layer on the substrate, a 40nm thick GdFeAl recording layer having a curie 
temperature of 200° C on the protective layer, a 25nm thick GdFeCo reproducing assist 
layer having a curie temperature of 360° C on the reproduction layer, a 20nm thick in- 
plane. magnetization layer (equivalent to applicants claimed intermediate layer having a 
curie temperature) having a curie temperature of 120° C on the reproduction assist 
layer, an AIN non-magnetic intermediate layer on the in plane magnetization layer, and 
a 30nm thick TbFeCo recording layer on the non-magnetic intermediate layer (column 
40, lines 1-27 and column 35, lines 4-51). The reproducing assist layer is considered by 
the examiner to be equivalent to the applicants mask layer in this instance. Thus, as the 
mask layer has a greater curie temperature then the recording, reproducing, and 
intermediate layers, the limitation in claim 5 requiring the mask layer to have a curie 
temperature higher then the recording reproducing and intermediate layers is met. 
Regarding applicant's limitations that the mask layer exhibit almost perpendicular 
hysteresis at a reproducing temperature region and oblique hysteresis above and below 
the reproducing temperature region. These limitations are met as set forth above, as it 
has been established that the reproducing assist layer of Hirokane exhibits in plane 
(equivalent to oblique) magnetization above and below a reproducing temperature 
region, and exhibits perpendicular magnetization at the reproducing temperature. 
12. Claim 6 require the mask layer to have a thickness that is 3-67% that of the 
reproduction layer. As stated above for claim 5, in the specific example cited, Hirokane 
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teaches that the reproduction assist layer has a thickness of 25nm, and the 
reproduction layer has a thickness of 40nm. Thus, the reproduction assist layer 
(equivalent to applicants claimed mask) has a thickness that is 55% that of the 
reproduction layer. 

13. Claim 9 requires a reproduction method for a magneto-optical medium operated 
in MSR mode, wherein the medium includes at least a recording layer, intermediate 
layer, reproduction layer, and mask layer stacked in this order, wherein the method 
recited is a standard MSR method aside form the limitation requiring the data to be 
passed through a 2nd reproduction aperture generated in the mask layer for controlling 
the expansion of the first reproduction aperture in the reproducing layer. 

14. It is noted that while the limitations of claim 1 do require the layers to formed in 
the recited order, the language utilized by claim 9 does not require these layers to be 
formed "directly adjacent to," or "in direct contact with" each other, and thus is open to 
other layers being present in the medium, so long as the recited layers are formed in the 
requisite order. 

15. Bearing the above interpretation in mind, the disclosure of Hirokane is relied 
upon as set forth at section 7 of this office action. It is the examiners position that the 
reproducing assist layer of Hirokane is equivalent to applicants claimed "reproducing 
layer" and the reproducing layer of Hirokane is equivalent to applicants claims "mask" 
layer. Column 3. line 57-column 39, line 27 teach a method that meets the applicants 
claimed method limitations. It is the examiners position that as each of the reproducing 
layer and reproducing assist layers of Hirokane form double masked reproduction 
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apertures as clearly shown by figures 27-28, the limitations regarding the passage of 
data through a first reproduction aperture and a 2nd reproduction aperture are met. 

16. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hirokane 
as applied to claim 1 above, and further in view of Nakayama et al. (US5662988). 

1 7. Hirokane as set forth above for claim 1 does not teach a mask layer made of 
GdFeCo wherein the mask layer contains 26-30 atomic % Gd and 20-30 atomic % Co, 
as required by claim 4. 

1 8. However, it is noted that Hirokane as set forth above teaches that the 
reproduction assist layer (considered equivalent to the applicants mask layer) can be a 
GdFeCo alloy. Further, Hirokane teaches that the reproducing assist layer should have 
a curie temperature that is at least as high as the repi'oduction layer (column 32, lines 
45-67) 

1 9. However, Nakayama et al. teaches that the composition of a GdFeCo alloy 
impacts the resultant curie temperature of that alloy, wherein alloys with lower amounts 
of Co exhibit lower curie temperatures, and alloys with higher amounts of Gd exhibit 
lower curie temperatures (columns 13-14, lines 55-17 and figures 13-15). 

20. Therefore it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to control the amounts of Gd and Co in the GdFeCo alloy 
reproducing assist layer taught by Hirokane. 

21 . One would have been motivated to make this modification in light of the teaching 
in Hirokane that the curie temperature of the reproducing assist layer should eb 
carefully controlled to be at least as high as the reproducing layer, and the teaching in 
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Nakayama that the composition of a GdFeCo alloy impacts its curie temperature, with 
GDFeCo alloys containing lower amounts of Co exhibiting lower curie temperatures, 
and alloys containing higher amounts of Gd exhibiting lower curie temperatures. 

22. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hirokane as applied to claim 1 above, and further in view of Matsumoto et al. 
(US5723227). 

23. Hirokane is relied upon as set forth above at section 7 of this office action, with 
the reproducing layer of Hirokane being equivalent to applicants claimed mask layer 
and the reproducing assist layer of Hirokane equivalent to applicants claimed 
reproducing layer, 

24. Hirokane as set forth above teaches a magnetic medium suitable for use in MSR 
mode. However, Hirokane does not teach the apparatus required by claim 10 for 
recording and reproducing data from this medium. 

25. However, with respect to the apparatus limitations of claim 10, Matsumoto 
teaches an apparatus for use with MSR type magneto-optical media, wherein the 
apparatus comprises a spindle motor 32 (equivalent to applicants mounting mieans for 
rotably mounting the magneto-optic disc), a biasing magnetic head 34 (equivalent to 
applicants claimed magnetic field generating device) a laser diode 42, lens 44, beam 
splitter 46, and lens 48 (equivalent to applicants claimed optical system), and a photo 
detector (equivalent to applicants claimed signal processing means) (figure 4 and 
columns 8-9, line 42- line 17. 
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26. Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention v\^as made to utilize the apparatus disclosed by Matsumoto to read and 
record data on the MSR type magneto-optical recording medium taught by Hirokane. 

27. One would have been motivated to make this modification in light of the fact that 
Hirokane teaches MSR type magneto-optical media and the apparatus of Matsumoto is 
specifically used with MSR type media. 

28. Regarding applicants requirements relating to the method of reproduction by 
scanning a light beam having a spot size larger then the track pitch under a state 
Wherein a reproduction field is applied in a direction perpendicular to the surface such 
that the data to be read is exchange coupled to a first reproduction aperture defined 
between two mask regions generated on the reproduction layer in front and behind 
along the track direction by temperature distribution through the light beam irradiation, 
and passing the data through a second reproduction aperture. Hirokane clearly teaches 
this mode of reproduction, as discussed above for claim 9 and shown by figures 27 and 
29 of Hirokane. 

Double Patenting 

29. The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. See In re Goodman, 1 1 
F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 

USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 
1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970);and, In re Thorington, 
418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) may be 
used to overcome an actual or provisional rejection based on a nonstatutory double 
patenting ground provided the conflicting application or patent is shown to be commonly 
owned with this application. See 37 CFR 1 . 1 30(b). 
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Effective January 1 , 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

30. Claims 1 1 , and 13-17 are provisionally rejected under the judicially created 
doctrine of obviousness-type double patenting as being unpatentable over claims 1, 2, 
and 4-6 of copending Application No. 09/809475 as evidenced by US Patent 61 17544 
to Hirokane. Although the conflicting claims are not identical, they are not patentably 
distinct from each other. 

31 . It should be noted that the copy of US application 09/809475 is out of date. The 
allowed case was amended prior to allowance to include the requirement that the 
recording layer, reproducing layer, reproduction layer, and mask layer be formed in the 
order recited. As this feature is claimed by the instant claims 1 1 and 13-17, the 
applicant should note that this feature is present in claim 1 of the prior application, 
although the printed copy provided has not been updated to incorporate this limitation. 

32. Claim 1 of application 09/809475 is identical to the limitations of claim 1 1 of the 
instant application, save for recitation in claim 1 1 of the instant application that the mask 
layer must have a region of magnetization in a perpendicular direction surrounded by 
regions of magnetization in an in-plane direction at a certain temperature. This recitation 
however is merely an explicit recital of the known functional characteristics of a mask 
layer having an in plane magnetization at room temperature, wherein the mask layer 
forms a double mask, as evidenced by pages 7-9 of the instant application 
(background), and column 32-33, lines 59-16 and figures 23 and 24 of US patent 

61 17544 to Hirokane. Thus, while claim 1 1 of the instant application is not identical to 
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that of the prior application, it would have been obvious to one of ordinary skill in the art 
at the time the invention was made to utilize a mask layer exhibiting in-plane 
magnetization at temperature regions above and below a region having perpendicular 
magnetization at a reproducing temperature. 

33. Claims 1 3 and 1 5-1 7 of the instant application claims are word for word identical 
to that of claims 2 and 4-6 of application 09/809475 respectively, and thus are not 
patentable for the same reasons set forth above for claim 1 1 . 

34. Claim 14 of the instant application is identical to that of claim 3 of the US 
09/809475, save for the fact that the instant application include Ag within and otherwise 
identical Markush group of suitable non-magnetic layer materials. Thus, while claim 14 
of the instant application and claim 3 of US09/809475 are not identical, it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
utilize any one of the materials other then Ag in claim 14, as claim 3 of 09/809475 
recognizes these materials to be equivalent for this purpose. 

35. This is a provisional obviousness-type double patenting rejection because the 
conflicting claims have not in fact been patented. However, it is noted that 09/809475 
has been allowed, but has not yet issued. 

Allowable Subject Matter 

36. Claims 7-8 are allowed. 

37. The following is a statement of reasons for the indication of allowable subject 
matter: Claim 7 requires a magneto-optical recording medium comprising: a recording 
layer having a specific composition and an easy axis direction perpendicular to the 
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layer, a intermediate layer having a specific composition and an easy axis in plane at 
room temperature, a reproduction layer having a specific composition and having an 
easy axis direction perpendicular to the layer, the layers being stacked in this order, 
wherein a mask layer having a specific composition is formed on the reproducing layer, 
wherein the mask layer has an easy axis oriented in plane at room temperature and 
exhibits a curie temperature greater then the other magnetic layers. 

38. The closest prior art to that of the instant claim 7 is US61 1 7544 to Hirokane and 
US 5662988 to Nakayama. While Hirokane discloses a recording medium having 4 
magnetic layer exhibiting the required magnetic orientations in the required order, 
Hirokane teaches that the reproduction assist layer (Hirokane's second layer, applicants 
claimed reproduction layer) should have a curie temperature higher then that of the 
reproduction layer (Hirokane's first layer, applicants claimed mask layer). Thus, 
Hirokane does not teach the required Curie temperature relation ship in combination 
with the required structure. There is no teaching or motivation in the prior art thatb 
would lead one of ordinary skill to alter the structure of Hirokane such that the curie 
temperature of Hirokane's 1st magnetic layer (Hirokane's reproduction layer, applicants 
claimed mask layer) exhibits a higher curie temperature then the recording, 
reproducing, and intermediate layers. 

39. Further, Nakayama discloses a magneto-optical recording medium having four 
magnetic layers, wherein the 1st through 4th magnetic layers meet the applicant's 
magnetization direction requirements. Nakayama fails to teach or render obvious a 
structure wherein the 2nd layer is a read-out layer. Given the knowledge in the prior art 



Application/Control Number: 10/004,726 Page 15 

Art Unit: 1773 

regarding the functional differences between a reproducing layer (applicants claim 1 
layer 2) and a memory layer (Nakayama's layer 2) (see page 6, line 6-page, line 24 of 
the instant specification for a discussion of the functional characteristics of reproducing 
and recording layers in magneto-optical media), one of ordinary skill in the art would not 
recognize these layers to be functionally equivalent, and would not have been motivated 
to utilize the writing layer of Nakayama (Nakayama's layer 2) as a read out layer 
(applicant's claim 1 , layer 2). 

40. Thus, in light of these deficiencies, the examiner deems claims 7-8 patentable 
over the prior art. 

Examiner's Note 

41 . Without wishing to direct the applicant in any way, the examiner respectfully 
notes that the patentable feature of the applicants prior application was the combination 
of the applicants claimed structure (perpendicular recording layer, in-plane intermediate 
layer on the recording layer, perpendicular reproducing layer, in-plane-perpendicular 
mask layer formed in this order) with the applicants Curie temperature requirement (in 
plane -> perpendicular mask has higher curie temperature then that of the other three 
magnetic layers). If the applicant were to include these limitations into the instant 
independent claims in such a way so as to avoid double patenting with the prior 
application, the instant case would be allowable. No guarantee of patentability is made 
by the examiner by the above statement, as the examiner must review the applicants 
amendment and the examiners supervisor must review the application prior to the case 
being allowed. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Nikolas J. Uhlir whose telephone number is 703-305- 
0179. The examiner can normally be reached on Mon-Fri 7:30 am - 5 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Paul Thibodeau can be reached on 703-308-2367. The fax phone numbers 
for the organization where this application or proceeding is assigned are 703-872-9310 
for regular communications and 703-872-931 1 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-305- 



0389. 





nju 

August 1 1 , 2003 
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